530

ISEE 1 AND 2
HIGH RESOLUTION BOW SHOCK MAGNETOMETER
77-102A-04J, 77-102B-04H

ISEE 3

3 CHANNEL FLUX, 256 SECOND OMNI SECTOR
78-079A-08A




ISEE 1 & 2
HIGH RESOL. BOW SHOCK MAGNETOMETER
77-102A-044J

77-102B-04H

These data sets have been restored. There was originally one
9-track, 1600 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 3081 computer and the restored
Lape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DR0OO5320 D8005320 D047101 1- 92 10/25/77 - 12/25/78




ISEE 3
3-CH PROTN FLUX, 256-S OMNI&SECTOR

78-079A-08A

This data set has been restored. There was originally one
9-track, 800 BPI tape written in Binary. There is one restored tape.
The DR tape is a 3480 cartridge and the DS tape is 9-track, 6250 BPI.
The original tape was created on an IBM 3081 computer and the restored
tape was created on an IBM 9021 computer. The DR and DS numbers along

with the corresponding D number are as follows:

DRO0O5301 DS005301 D047339 1 - 139 08/15/78 - 12/31/78




REG AGENT REQ NUMBER ACQG NUMBER

DEW Vo126 HKH

ISEE 3
3 CHANNEL FLUX 256 SECOND SECTOR DATA

78-079A-08A

THIS DATA SET CONSISTS OF 1 MAGNETIC TAPE. THE TAPE IS BINARY, 9 TRACK, 800 BPI,
AND HAS 139 FILES. THE D AND C NUMBER ARE AS FOLLOWS:

D# [o] TIME SPAN
D-47399 C-22164 08/15/78-12/31/78
REQ AGENT REQ NUMBER ACQ AGENT
DEW Vo128 HKH
ISEE 1 AND 2

HIGH RESOLUTION BOW SHOCK MAGNETOMETER
77-102A-04J AND 77-1028-04H
THIS DATA SET CONSISTS OF 1 MAGNETIC TAPE. THE TAPE IS BINARY. 9 TRACK, 1600 BPI,

AND HAS 92 FILES. THE TAPE WAS CREATED ON AN IBM 360,91 COMPUTER. THE D AND C
NUMBER ARE AS FOLLOWS:

D# C# [IME SPAN
D-47107 C-22180 10/25/77-12/25/78



78—079A-08A
ISEE 3



12-079A-0%H

The Data Tape for the Energetic Proton Anisotropy Spgctrometer {EPAS)
on the ISEE-3 Spacecraft /

- The details of this experiment may be found in Balogh et al 1978
and van Rooijen et al 1979. From a data handling viewpoint the essential
factor is that the experiment records data over an integral number of
spacecraft spins, so that the data collection time is asynchronous with
respect to the (fixed) telemetry sampling peried, since the telemetry
sampling period is not equivalent to an integral number of gpin periods.
To deal with the variability between these two time periods, the internmal,
on-board data processing 'adjusts' the number of spin periods over which
data is sampled, so that two periods remain approximately in phase. Thus
the telemetry sampling period is 16 seconds while the spin period 1is W 3
seconds, so that a typical sequence of data sampling times would be 15
seconds (5 spins), 15 seconds (5 spins), 18 seconds (6 spins), corresponding
to a total of 48 seconds (= 3 telemetry sampling periods).

This non-constancy of the data sampling time causes some
complication in the production of a data tape containing data 'averaged'
over 256 seconds. An additional problem is the desire to avoid explicit
floating point numbers on the tape which would give a consequent machine
dependence for reading the tape.

-

A complete cycle of the telemetry sampling procedure takes 128
seconds i.e. 8 x 16 or 8 Minor - Frames = 1 Major Frame. To produce the
output tape, data is sampled over 2 Major Frames, corresponding to the
nearest integral number of spacecraft spins to 256 seconds. If there is
a time break, or bad data in one of the Major Frames, then data may be
averaged only over 128 seconds i.e. one complete Major Frame, but data
is never averaged over less than a complete Major Frame.

The format of the data record is given in Table 2. To provide
an exact time sampling period, the number of spin periods over which the
dat- have been averaged is given for each telescope. It is possible that
the number of spin periods 'sampled' will vary between telescopes, although
this is rare. The spin period of the spacecraft varies slowly with time,
but may be taken as 3.04 seconds in 1978.

The sector counts given for each telescope, for the energy
channel 91-147 keV, have not been normalised in any way, i.e. they
represent the number of counts that occurred within the given number of
spin periods. Since they are expressed in integer form overflow is
possible. If this occurs in any of the 24 values, an overflow flag is
set, and the overflowed value is replaced by zeros.

¥

The isotropic component values obtained by averaging over the
3 telescope of the experiment could conceivably overflow if expressed in
integer form, To cope with this situation the values have been expressed
as two integer values which are converted into floating point by the
formula given in Table 2., It has been normalised and expressed in units
of particles cm-2 sterad™t sec™! kev'l,

The method by which the isotropic component was calculated is

given in Appendix I.




Format_of the ISEE-3 (EPAS) tape

The tape is 9 track, 800 bytes per inch,
There is one file per day.

Each file contains equally organised physical records, with
length of 1280 words (= 2560 bytes), in integer form.

Each physical record contains 32 logical records (each 40
words long).

The first logical record of the physical record is a record
label. The remaining logical records are either data records or buffer
records. Where buffer records exist, they are always at the end of the
last physical record of the file (i.e. day).

Record Label

Index Content Length (16 bit
word)
1 Year 1
2 +Day Number 1
3,4 *Time of the first data record in the 2
bhysical record —
5,6 *Time of the last data record in the 2
physical record
7 Number of logical records containing data 1
in the physical record
8-40 Spare 33
40 - ?
!
!
f
TABLE 1 T

* Time is expressed in two integers. The first is the hours of the day,
the second is the seconds of the hour.

+ January lst = Day Number 1




Data Record

Index

Conhtént

1,2

o b (e

7,8
9,10
11,12
13-20
21-28
29-36
37-40

** The isotropic component is a floating peint number, stored in two

*Start time of data record

Number of spins, telescope 1
Number of spins, telescope 2
Number of spins, telescope 3

*toverflow flag
1 if overflow occurred in the counts, 0O
otherwise

**Tsotropic component, 35-56 keV
Isotropic component, 91-147 keV
Isotropic component, 384-620 keV
8 sector counts, 21-147 keV, telescope 1
8 sector counts, 91-147 keV, telescope 2
8 sector counts, 91-147 keV, telescope 3

Spare

TABLE 2

%
3

Length (16 bit

N R I

Lo T v+ B + « B v = R 5 T X R 8|

40

word)

integers as follows : if Il and I2 are the first and second integers
respectively, R the floating point number can be cbtained by the
FORTRAN statement

R

it

FLOAT (I1)*2,0**I2

This flag is set if overflow occurs in any of the sector counts.
overflow does occur the number is replaced by zeros.

1f




Appendix I

Spherical harmonic analysis shows that the isotropic component
of the counting rate is given by the formula

1
I = E—[alFl+a2F2+a3F3]

sum of the sector counts of telescope i

14

where F.
i

a, = weighting factor for telescope i
Z = + a, + a3
and a, = -0.12448
a2 = .2.23879
-~ a, = 1.43060
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77-102A-044,77-102B~-04H
ISEE 1 AND 2



Reply 10 Attn of

National Aeronautics and
Space Administration NMA
Goddard Space Flight Center

Greenbelt, Maryland
20771 )

601

Dr. C. T. Russell

Institute of Geophysics and Planetary Physics
University of California, Los Angeles

Los Angeles, CA 90024

Dear Dr;,ggggéll:

Thank you for the magnetic tape containing the highest resolution
magnetometer data for ISEE 1 and 2 data across the bow shock together
with documentation. As you have indicated in your letter of

November 16, 1981, we will maintain this as a proprietary data set for
all non-ISEE investigators. Since the ISEE community is rather large,
we may occasionally send someone to you who is considered a member of
that group. However, we would rather err on that side of criterion.

In response to your question concerning submissions by Paschmann, 1 am
enclosing two data set brief descriptions that contain the information
you wish. Notice the first is ISEE 1 data and the second is ISEE 2
data; the time period is in excess of one year. If you wish these
data, please let us know.

I have heard the pre-CDAW (or CDAW 6.0, as I call it} went well., I
would like your impressions at some convenient time.

Sincerely,

Janes I. Vette
Director, NSS5DC

Enclosure




UNIVERSITY OF CALIFORNIA, LOS ANGELES UCLA

BERKELEY + DAVIS - [RVINE - LOSANGELES - RIVERSIDE + SAN DIEGO - SAN FRANCISCO SANTA BARBARA - SANTA CRUZ

Institute of Geophysics and Planetary Physics
Los Angeles, California 90024

November 16, 1981

Dr. J.A. Vette

Code 601/NSSDC

Goddard Space Flight Center
Greenbelt, Maryland 20771

Dear Jim:

Enclosed please find a magnetic tape containing our highest resolution
magnetometer data for 46 intervals of both ISEE-1 and -2 data across the bow shock
together with documentation. I intend this for full release to the scientific
community. However, for the time being T would Tike to restrict its distribution
to the ISEE community. If there are requests from non-ISEE investigators I would
Tike to deal with them on a case by case basis.

Also, could you tell me whether Paschmann has submitted summary plots or tapes
of his fast plasma analyzer for a significant period of time?

Hope all is well with NSSDC.

Si ely,

~T. Russel]

CTR:pr
enclosure

P.S. Also find enclosed a dump of the first and last record of each file.




The ISEE 1 and 2 Shock Tape

C.T. Russell and W.A. Livesey
Institute of Geophysics and Planetary Physics
University of California

Los Angeles, California 90024

Institute of Geophysics and Planetary Physics
Publication Mo. 2264

October 1281



Introduction

One of the most important attributes of the ISEE 1 and 2 missions is its dual
spacecraft nature which allows timing of boundary motions, etc. However, to utilize
this capability access to high resolution data on both spacecraft is necessary.
To this end and to encourage the study of the bow shock, we have selected 46 intervals
of high resolution ISEE 1 and 2 magnetometer data and placed them on a single tape.
This report documents that tape and the solar wind conditions at the time of those
shocks to the best of our knowledge at the time. We have used the NSSDC Interplanetary
Data Book, the MIT Imp 7 and 8 solar wind data, data from the Los Alamos Solar Wind
Experiment and/or the CNR/LPS Frascati Solar Wind Experiment whenever available. We
are very grateful to these experimenters for their sharing of their data files with

us. On the other hand, some of these data were preliminary and all plasma parameters

should be rechecked before publication. The values in this document should be used

only as a guide. The angles between the shock normal and the IMF, gBN’ has been
calculated using both a model normal and coplanarity and should be accurate to within
+5°.  However, users of these data are encouraged to make their independent estimates
also.

Included in this report are 4 second resolution plots covering the intervals on
the tape plus intervals on either side for reference. The 4 second data are 12 second
averages overlapped by 2/3 so they contain 1ittle high frequency information. The
sample rate on the tape is either 4 or 16 samples per second. (These samples are
overlapped by one-half. in the instrument).

While providing this tape is meant to encourage work on the shock, it is not
meant to discourage cooperation. We ourselves plan to continue study of these (and
other) shocks and welcome interchange of data and ideas and stand willing to assist

in the analysis.




The Tape
The tape is a 9-track 1600 BPI odd parity tape. Each block contains 100

logical records. Each logical record contains 12 32-bit integers.

Word Description

1 Year eg '77

2 Day (1=Jan 1)

3 Month

4 Day of month

5 Hour

6 Minute

7 Second

8 Millisecond

9 Magnetic field x component in milligammas
10 Magnetic field Y "
11 Magnetic field Z "
12 Total magnetic field "

Missing data are filled with -9999999. The coordinate system is spacecraft
coordinates which is close to solar ecliptic but is slightly (§2°) different as

well as slightly different from each other.




The Intervals

The following table gives the start and stop time, the bit rate, the magneto-
sonic Mach number, beta (the ratio of thermal to magnetic energy density) and gBN
(the angle between the magnetic field upstream and the shock normal.) There are
92 files. The first 46 are ISEE 1 and the next 46 are ISEE 2 for the approximate

same time intervals. Thus, files 1 and 47 form a pair and 46 and 92 form a pair.

Preliminary Solar
Wind Conditions

File Year Day of Year Date Start Stop Bit Rate Mms B‘ gBN
1. 77 298 10/25 0910 0949 L 6.0 4.0 62°
2. 77 309 11/5 1320 1325 L 4.4 1.0 69°
3. 77 3N 1/7 2250 2255 H 2.0 12.0 82°
4. 77 312 11/8 1850 1855 L 4.0 10.0 61°
5. 77 320 11/16 0305 0310 H 3.5 1.0 76°
6 77 322 11/18 1148 1154 L 3.5 2.5 52°
7. 77 324 11/20 1946 1952 L 3.7 1.9 54°
3. 77 324 11/20 2043 2048 L 3.7 1.9 40°
9. 77 330 11/26 0617 0622 H 2.3 0.7 66°

10. 77 335 12/1 2217 2233 L 5.2 2.1 58°
11. 77 335 12/1 2250 2300 L 5.4 2.9 56°
12. 77 336 12/2 1907 1913 L 2.9 1.0 83°
13. 77 336 12/2 2011 2016 L 2.6 0.4 72%
14 77 336 12/2 2021 2033 L 2.9 0.5 63°
15. 77 339 1215 0532 0538 L 2.7 0.6 54°
16. 77 344 12/10 0630 0635 L 2.7 1.4 50°
17. 77 347 12/13 1705 1720 H 5.1 0.8 45°

18. 77 349 12/15 0307 0313 L 3.4 1.6 59°




Preliminary Solar

Wind Conditions

e

Year Day of Year Date Start Stop Bit Rate Mms B BN
77 363 12/29 0913 0923 L .6 0.2 66°
78 1 1/1 1739 1754 H .0 6.5 87°
78 6 1/6 0327 0333 L .0 0.5 65°
78 6 1/6 0342 0347 L 0 0.5 75°
78 6 1/6 0429 0436 L .0 0.2 53°
78 6 1/6 0518 0523 L .0 0.2 52°
78 6 1/6 0533 0546 L .0 0.2 42°
78 6 1/6 0622 0627 L W5 0.4 49°
78 6 1/6 0700 0705 L 7 0.3 49°
78 6 1/6 0717 0722 L .5 0.6 50°
78 204 7/23 0020 0050 H .8 0.8 71°
78 206 7/25 0345 0400 L 4 1.2 86°
78 216 8/4 1710 1725 H 4 1.0 87°
78 239 8/27 2003 2010 H . 0.1 70°
78 239 8/27 2022 2028 H .9 0.1 65°
78 239 8/27 2042 2048 H .0 0.1 64°
78 239 8/27 2051 2057 H .0 0.1 65°
78 239 8/27 2102 2116 H .0 0.1 65°
78 240 8/28 0006 0012 H 7 0.03 62°
78 240 8/28 0151 0157 H. .0 0.1 84°
78 240 8/28 0348 0354 H .3 0.1 63°
78 248 9/5 0cc3 0019 L .8 1.9  65°
78 251 9/8 0530 0544 H L 1.0 78°




PreTiminary Solar
Wind Conditions

8

File Year Day of Year Date Start Stop Bit Rate Mms B BN
42 78 251 9/8 0558 0672 H 4.1 1.0 78°
43 78 269 9/26 1545 1615 L 4.0 0.4 58°
44, 78 269 9/26 1635 1645 L 4.8 0.6 63°
45. 78 275 10/2 0325 0355 H 5.7 1.0 64°
46. 78 359 12/25 1340 1410 H 2.2 0.3 85°
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